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(54) Stabilized polypropylene resin composition. 



(57) A polypropylene resin containing an a-olefinic copolymer rubber and an inorganic filler is stabilized 
by incorporating therein the following 6 components : 

(A) a hindered phenolic compound having a molecular weight of not less than 500, 
/ (8) a high-molecular hindered piperidine compound such as poly[{6-(1,1.3 f 3 - tetramethyf butyl )ami- 
no-1 ,3,5-triazine-2.4- 

diyl}{(2.Z6.6^teti^ethvW-piperkJylHmino}hexamethylene{{2.2.6,6-tetra 

(C) a low-molecular hindered piperidine compound such as 2-me thyl-2-( 2,2.6, 6-tetrameth yi-4- 
piperidyl)amirK)-NK2^,6,S-tetrametrtyi^iperidyi)-propionam 

a benzoate compound such as 2,4-dj-t-butyi phenyl 3,5-di-t-butyt-4-hydroxybenzoate, 
- (E) a phosphorous compound such as bis(2,4-di-t-butylphenyf) pentaerythritol diphosphate, and 
^(F) an amide compound such as ethytenebisstearytamide. This composition may also contain a sulfur 
compound such as dialkyl thiodiprapionate and pentaerythritol tetrakis(3-alkylthiopropionate). The 
composition disclosed is stable not only against heat and oxidation but also against light. 
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wherein n is 2 to 20, 
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wherein n is 2 to 20; 

(C) 0.01 to 1 part by weight of a low-molecular hindered piperidine compound selected from the following 
formulas (C - 1) and (C - 2): 
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45 wherein R, is hydrogen or alkyl of 1 to 3 carbon atoms, 
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and 

(F) 0.01 to 1 part by weight of an amide compound represented by the following pormula (F - 1); 



R — C-NH- 



'NH-C-R, 



(F - 1) 



10 wherein R4 is aikyi of 5 to 21 carbon atoms or alkenyl of 5 to 21 carbon atoms, and m is an integer of 1 to 6. 

The present invention further provides a polypropylene resin composition which comprises, in addition to 
the above components (A), (B), (C), (D), (E) and (F), not more than 0.2 part by weight of a sulfur compound 
(G) selected from those represented by the following formulas (G - 1) and (G - 2): 



15 
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R 5 - 0 -C -CH 2 CH 2 - 



(G - 1) 



wherein R s is aikyi of 4 to 20 carbon atoms, 



25 r 0 ] 

R 6 — S-.CH 2 CH 2 '-C-0- CH 2 — j C (G - 2) 

30 

wherein R« is alkyl of 4 to 20 carbon atoms. 

The polypropyiene which is a base component of the composition of the present invention may be a 
homopolymer of propylene and besides, may be copolymers containing an ethylene component in addition to 
the propylene as a main component, including propylene-ethylene block copolymer and block copolymer of pro- 

35 pylene and ethylene-propylene rubber. Among them, the latter, especially block copolymers containing an 
ethylene component are preferred. When a copolymer containing an ethylene component is used, the ethylene 
component is contained usually in an amount of not more than 20% by weight based on the weight of the 
copolymer. The polypropylene resin mixture in the present invention contains an a-oiefinic copolymer rubber 
and an inorganic filler in addition to the above polypropylene. 

4c The a-oiefrnic copolymer rubber used in the present invention is a rubber-like polymer obtained bycopolym- 

erization of two or more a-olefins. The a-olefins which are copalymerizing components include, for example, 
those of 2-12 carbon atoms. Copolymer rubbers of ethylene and another a-olefin are especially preferred as 
the a-olefinic copolymer rubber. The a-olefins to be copolymerized with ethylene are, for example, of 3-12 car- 
bon atoms and include, for example, propylene, 1-butene, 1-pentene, 1 -hexene, 4-methyM -pentene, 1-octene, 

45 and mixtures thereof. Among them preferred are propylene and 1-butene. When copolymer rubbers of ethylene 
and another a-olefin are used, ethylene content in the copolymer rubbers is preferably about 45-95% by weight, 
more preferably about 50-80% by weight The a-oJefinic copolymer rubbers to be used in the present invention 
further include those copolymerized with a third component of a straight chain or cyclic monomer having non- 
conjugated double bond such as 5-ethylidene-2-norbornene and dicyclopentadiene. 

so Amount of a-olefinic copolymer rubber blended with polypropylene resin is 5-40% by weight, preferably 

5-30% by weight based on the total weight of the polypropylene resin mixture. If the amount is less than 5% 
by weight, the composition is inferior in impact resistance and, if it is more than 40% by weight, the composition 
becomes troublesome in process ability, etc. 

Inorganic fillers used in the present invention include, for example, talc, carbon black, titanium dioxide, zinc 

55 oxide, aluminum hydroxide, calcium carbonate, magnesium carbonate, calcium sulfate, barium sulfate, calcium 
silicate, magnesium silicate, micas, sellaite, kaolin, zeolite, silica, asbestos, glass fiber, carbon fiber, barium 
titanate, and lead titanate. These may be used each alone or in combination of two or more. These inorganic 
fillers preferably have an average particle size of 20 \l or less, more preferably 5 n or less. In the present inven- 
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copolymer rubber and inorganic filler are 0.01-1 part by weight, preferably 0.02-0.5 part by weight of hindered 
phenolic compound (A), 0.01-1 part by weight, preferably 0.1-0.5 part by weight of hindered piperidine com- 
pound (B), 0.01-1 part by weight, preferably 0.1-0.5 part by weight of hindered piperidine compound (C), 0.01-1 
part by weight, preferably 0.1-0.5 part by weight of benzoate compound (D), 0.01-1 part by weight, preferably 
5 0.02-0.5 part by weight of phosphorous compound (E), and 0.01-1 part by weight, preferably 0.02-0.5 part by 
weight of amide compound (F). If amounts of these compounds (A), (8), (C), (D), (E) and (F) are less than 0.01 
part by weight the desired effect cannot be sufficiently exhibited, and addition of them in the amounts of more 
than 1 part by weight gives no further increase of effect and is economically disadvantageous. 

Furthermore, according to the present invention, stability against heat, oxidation and light, especially stabi- 

10 lity against heat and oxidation can be further improved by adding a sulfur compound of (G) in addition to the 
compounds of (A), (B), (C), (D), (E) and (F). The sulfur compounds of (G) are represented by the aforementioned 
formula (G-1) or (G-2). Rg in the formula (G-1) is alkyl of 4-20 carbon atoms and is preferably alkyl of 12-18 
carbon atoms. R<, in the formula (G-2) is alkyl of 4-20 carbon atoms and is preferably alkyl of 6-18 carbon atoms. 
Of these sulfur compounds of (G), those which are represented by the formula (G-2) are preferred and espe- 

15 dally preferred are those of R« being alkyl of 6-1 8 carbon atoms. 

Hitherto, it has been considered that hindered amine type light stabilizers and sulfur type antioxidants have 
antagonium and their combination use is not preferred. However, it has become clear by the present invention 
that if the sulfur compound is used in a small amount, the effect is rather improved. That is, when sulfur com- 
pound (G) is used in the present invention, an amount thereof is 0.2 part by weight or less based on 100 parts 

20 by weight of the polypropylene resin mixture containing a-o!efinic copolymer rubber and inorganic filler, and 
excess addition thereof is not preferred because stability against light, in particular, is deteriorated. It is prefer- 
red to use the sulfur compound in an amount of at least 0.005 part by weight in order to exhibit the notable 
effect of using the sulfur compound. More preferred range of addition amount of the suifur compound (G) is 
0.01-0.1 part by weight based on 1Q0 parts by weight of the polypropylene resin mixture. 

25 As far as properties of the composition are not damaged, the polypropylene resin composition of the present 
invention may further contain other additives such as antioxidants, light stabilizers, metal deactivators, metallic 

soap, nucleating agents, lubricants, antistatic agents, flame retardants and pigments. . 

Any methods suitable for obtaining homogeneous compositions can be employed for blending the polyp- 
ropylene resin with the a-olefinic copolymer rubber, the inorganic filler, the components (A), (B), (C), (D), (E) 

30 and (F), the optional component (G) and, other additives to be used, if necessary. That is, these components 
may be simultaneously blended or may be respectively blended in a plurality of steps. Furthermore, a part or 
all of these components may be blended as masterbatches. These components can be kneaded by usual 
methods, for example, using roll, Banbury mixer, single-screw extruder, twin-screw extruder, or the like. 
As explained above, the present invention provides polypropylene resin compositions which have high 

35 stability against heat, oxidation and light by adding to a polypropylene resin containing an a-olefinic copolymer 
rubber and an inorganic filler a specific hindered phenofic compound, a specific high-molecular hindered piperi- 
dine compound, a specific low-molecular hindered piperidine compound, a specific benzoate compound, a 
specific phosphorous compound, and a specific amide compound, and, if necessary, a specific sulfur com- 
pound. Therefore, these polypropylene resin compositions are especially useful as materials for parts which 

40 are exposed to heat, oxygen and light in use, for example, parts of automobiles and electrical equipments. 

The following nonlimiting examples will further explain the present invention. "~ 

Example 1 

*5 The components as shown in Table 1 were added to unstabiiized propylene-ethylene block copolymer 
(ethylene content of 7.3% by weight) and they were mixed by a Henschel mixer and further kneaded and pel- 
letized by a 30 mma twin-screw extruder. The resulting pellets were molded into test pieces of 60 x 40 x 1 mm 
by a 5.5 ounce injection molding machine. These test pieces were subjected to a weathering test 

The weathering test was carried out in a Sunshine weatherometer (hereinafter referred to as "SWOM") 
so under the conditions of a black pane! temperature of 83 3 C and a water spray cycle of 1 8 min/120 min. Evaluation 
was effected by measuring the time before occurrence of cracks on the surface of the test piece. The results 
are shown in Table 1 as a Nfe until cracking. 

Separately, test pieces of 40 x 40 x 1 mm were prepared and stabilities against heat and oxidation were 
evaluated by measuring the time before 30% of area of the test piece embrittled in a Geer oven of 1 50°C. The 
55 results are shown in Table 1 as a life until embrittlement. 

In this example, ethylene-propylene copolymer rubber having an ethylene content of 75% by weight was 
used as an a-olefinic copolymer rubber. 

In Table 1 , amounts of a-olefinic copolymer rubber and the inorganic filler are shown as % by weight based 
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wherein is hydrogen or alkyl of 1 to 3 carbon atoms, 




wherein R 2 is hydrogen or alkyl of 1 to 3 carbon atoms; 

(D) 0.01 to 1 part by weight of a benzoate compound represented by the following formula (D-1): 




wherein is t-butyt or t-amyt; 

(E) 0.01 to 1 part by weight of a phosphorous compound selected from the following formulas 
through (E-5): 
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wherein Rg is alkyl of 4 to 20 carbon atoms. 

3. The composition according to claim 1, wherein said a-olefinic copolymer rubber comprises a copolymer 
rubber of ethylene with another a-olefine having 3 to 12 carbon atoms. 

5 

4. The composition according to claim 3, wherein an ethylene content in said copolymer rubber is 45 to 95 
% by weight based on the weight of the copolymer rubber. 

5. The composition according to claim 1 , wherein said inorganic filler is selected from talc, carbon black, 
10 titanium dioxide, zinc oxide, aluminum hydroxide, calcium carbonate, magnesium carbonate, calcium sul- 
fate, barium sulfate, calcium silicate, magnesium silicate, micas, sellaite, kaolin, zeolite, silica, asbestos, 
glass fiber, carbon fiber, barium titanate and lead titanate. 

6. The composition according to claim 5, wherein said inorganic filler comprises talc. 

15 

7. The composition according to claim 6, wherein said inorganic filler comprises talc and another inorganic 
filler. 

8. The composition according to claim 7, wherein said another inorganic filler is present in an amount of 0 to 
20 20 % by weight based on the weight of the polypropylene resin mixture. 

9. The composition according to claim 1, wherein said hindered phenolic compound (A) having a molecular 
weight of not less than 500 is 3,9-bis[2-{3-(3-t-butyl-4-hydroxy-5-methylphenyl)propionyloxy}-1 ,1-dimethy- 
lethyl]-2,4 ) a,1Q-tetraoxaspiro[5'5]undecane l tetrakis[3-(3,5-di-t-butyl-4-hydroxy phenyl) propionyfoxymethyll 

25 methane, 1,3,5-tris(4-t-butyl-3-hydroxy-2 l 6-dimethyl benzyl) isocyanurate, 

1 ,3,5-tris(3,5-di-t-butyf-4-hydroxybenzyl) isocyanurate, 
1,3,5-trimethyl-2,4,6-tris(3 t 5-di-t-butyl-4-hydroxybenzyl)benzene, 
triethyiene glycol bis[3-(3-t-butyl-5-methyJ-4-hydroxyphenyl)propionate], 

octadecyi 3-<3.5-di-t-butyt-4-hydroxyphenyi)propionate, bis[2-t-butyI-4-methyl-6-(3-t-butyl-5-methyl-2- 
30 hydroxybenzyOphenyl] terephthalate, or 

1 .1 ,3-tris(2-methyl-4-hydroxy-5-t-butytphenyi)butane. 

10. The composition according to claim 9, wherein said hindered phenolic compound (A) having a molecular 
weight of not less than 500 ts 3,9-bis[2-(3-{3-t-buiyl-4-hydroxy-5-methy I phenyl) propionyloxy}-1,1-dimethy- 

35 !ethyl]-2,4,8,1 0-tetraoxaspiro[5-5]undecane. 

11. The composition according to claim 1, wherein said high-molecular hindered piperidine compound (B) has 
a repeating unit of the formula (B-1) or (B-2), 

40 12. The composition according to claim 1, wherein said low-molecular hindered piperidine compound (C) has 
the formula <C-1) in which R, is hydrogen or methyl, or has the formula (C-2) in which R 2 is hydrogen or 
methyl. 

13. The composition according to claim 1, wherein said benzoate compound (D) has the formula (D*1) in which 
4$ R 3 is t-butyl. 

14. The composition according to daim 1, wherein said phosphorous compound (E) has the formula (E-1) or 
(E-2). 

so 15. The composition according to claim 1, wherein said amide compound (F) has the formula (F-1) in which 
R* is alkyl of 1 1 to 1 8 carbon atoms. 

16. The composition according to claim 1, wherein said amide compound (F) is methylenebisstearyiamide, 
ethyienebisstearylamide, ethylenebisoieylamide, or hexamethylenebisstearyl amide. 

55 

17. The composition according to claim 1, which contains 0.02 to 0.5 part by weight of said hindered phenolic 
compound (A), 0.1 to 0.5 part by weight of said high-molecular hindered piperidine compound (B), 0.1 to 
0.5 part by weight of said low-molecular hindered piperidine compound (C), 0.1 to 0.5 part by weight of 
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